Hemoglobin-glutamer 200 reduces reperfusion injury of the cold preserved rat liver by induction of heme oxygenase-1.
Microcirculatory failure after cold liver preservation and reperfusion impairs tissue oxygenation and causes additional organ damage. Hemoglobin-glutamer (HbG) 200 is a hemoglobin-based oxygen carrying solution capable to improve organ oxygenation. The aim of this study was to evaluate its potential to decrease reperfusion injury after cold liver preservation. Therefore, Wistar rat livers were stored at 4 degrees C for 24 h and reperfused in the isolated perfused rat liver model with a sanguineous perfusate for 180 min. The perfusate consisted of rat blood and Krebs-Henseleit solution (Group A), supplemented by either HES 6% (Group B), or HbG (Groups C and D). In Group D heme oxygenase (HO) activity was blocked by intraperitoneal tin protoporphyrin-IX application before organ harvest. HbG supplementation increased the perfusate hemoglobin by 3,3 g/dL. After 180 min reperfusion perfusate alanine aminotransferase levels (72 +/- 27 micro/L) were significantly reduced in Group C, compared with Groups A and B (140 +/- 28 micro/L and 203 +/- 62 micro/L, respectively). These results correlated with a significant increase of HO-1 expression and activity during reperfusion. These effects could be abolished by tin protoporphyrin-IX application. HbG has been proven to be effective to reduce cold liver preservation-reperfusion injury. The positive effect on reperfusion injury depends on the induction of HO-1, which increases the bilirubin production, an important antioxidant acting as intracellular radical scavenger.